Metallothionein-III prevents neuronal death and prolongs life span in amyotrophic lateral sclerosis model mice.
Defect of metallothionein-III (MT-III) has been reported to be a contributor to the progression of amyotrophic lateral sclerosis (ALS). We explored the expression and effects of MT-III on the motor neurons of spinal cords of ALS model mice (G93A Cu/Zn superoxide dismutase (SOD-1) mutant-transgenic (Tg) mice) using a retrograde viral delivery system. Once-weekly injection of the adenovirus encoding LacZ or MT-III gene was started at the age of 20 weeks, which was the mean age of ALS onset. Gene expression was detected in the motor neurons of the lumbar spinal cord. At 160 days of age (14 days after injection), the mean numbers of Nissl-stained α neurons were 15.42±5.32, 16.50±1.35, and 24.75±4.01 in 5-μm sections of the lumbar hemispinal cord from the untreated group, LacZ group, and MT-III group, respectively. The mean durations of illness were 15.20±5.30 days, 10.33±4.27 days, and 25.71±7.67 days in the untreated group, LacZ group, and MT-III group, respectively. The mean life spans were 163.20±7.72 days, 159.50±3.27 days, and 178.14±12.97 days in the untreated group, LacZ group, and MT-III group, respectively. We demonstrated that MT-III prevents the loss of motor neurons of ALS model mice and prolongs the life span, even when the administration is started at the time of onset.